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Academic Education

Ph.D. in Physics (Dr. rer. nat.) May 2013 − July 2016

Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany

Advisor: Professor Dr. Johannes Orphal

Research Fellowship by German Academic Exchange Service April 2015 - June 2015

California Institute of Technology (Caltech), Pasadena, CA

Advisor: Professor Dr. Paul O. Wennberg

Master of Science in Physics Oct. 2010 − Oct. 2012

Rheinische Friedrich-Wilhelms-Universität (RFWU), Bonn, Germany

Advisor: Professor Dr. Klaus Lehnertz

Bachelor of Science in Physics Oct. 2006 − Oct. 2010

Rheinische Friedrich-Wilhelms-Universität (RFWU), Bonn, Germany

Advisor: Professor Dr. Klaus Desch

Research Experience

NASA Jet Propulsion Laboratory, Pasadena, CA June 2019 − present

Research Scientist in Earth Science Division

• Evaluate and validate satellite observations derived from NASA’s Orbiting Carbon Observatory-2
(OCO-2) and NASA’s Orbiting Carbon Observatory-3 (OCO-3) using independent measurements
from multiple remote sensing platforms and model data

• Improve retrievals of the Atmospheric Carbon Observations from Space (ACOS) algorithm used
for OCO-2, OCO-3, and the Greenhouse Gas Observing Satellite (GOSAT)

• Address cross-cutting challenges in the anthropogenic footprint of carbon and its relationship to
air quality using novel methods for the identification and quantification of fossil fuel carbon dioxide
emissions on local scales

• Science support for multiple OCO-2 and OCO-3 project teams including calibration, algorithm,
validation, and mission planning

Caltech, Wennberg Research Group, Pasadena, CA Aug. 2016 − June 2019

Postdoctoral Scholar in Environmental Science and Engineering

• Studied the terrestrial carbon cycle and anthropogenic carbon dioxide emissions using satellite
data, ground-based remote sensing observations, airborne in-situ measurements, and model data

• Validated satellite data derived from NASA’s OCO-2 using high resolution ground-based Fourier-
transform infrared (FTIR) spectra

• Analyzed and calibrated data from the Total Carbon Column Observing Network (TCCON)

• Improved retrievals of the Atmospheric Carbon Observations from Space (ACOS) algorithm used
for OCO-2, OCO-3, and GOSAT

• Operated high-resolution ground-based and portable FTIR spectrometers



KIT, Remote Sensing Research Group, Karlsruhe, Germany May 2013 − July 2016

Research Assistant

• Identified and quantified error sources in the retrieval of atmospheric trace gas abundances using
ground-based solar FTIR measurements in the Network for the Detection of Atmospheric Compo-
sition Change (NDACC) and TCCON

• Synthesized atmospheric retrievals of trace gas abundances from NDACC and TCCON measured
in different spectral regions to improve the spatial and temporal coverage over each individual
network

RFWU, Neurophysics Research Group, Bonn, Germany Oct. 2011 − Oct. 2012

Research Assistant

• Characterized complex networks using linear and non-linear time series analysis techniques

• Established new methods to quantify synchronization phenomena in brain dynamics by simulation
of neurons with coupled chaotic oscillators

Programming and Statistical Analysis Skills
• Python, Matlab, Fortran, IDL, bash scripting, LaTeX, Origin Pro, revision control (GIT/Mercurial),

MySQL, high performance parallel computing, semi-automated scripting, Bayesian techniques in
remote sensing, statistical analyses, error analyses, handling and storage of large datasets

Programming Projects
• Development and maintenance of a non-linear least-squares fitting algorithm (GGG2014) designed

to derive atmospheric trace gas abundances from high resolution solar spectra

• Development of add-in software (Calpy) as a pre-processor for non-linear least-squares fitting al-
gorithms, specifically designed to use with Bruker EM27/SUN spectrometers

• Development and administration of patient databases using MySQL including online visualization
tools for large datasets

Languages
• Fluent in English and German, proficient in Polish

Affiliations
• European Geosciences Union (EGU) Jan. 2016 − present

• American Geophysical Union (AGU) May 2015 − present

• Total Carbon Column Observing Network (TCCON) May 2015 − present
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2018 American Geophysical Union Fall Meeting, Washington D.C., USA
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observed from OCO-2 and TCCON, 6/2018, Oral

14th International Workshop on Greenhouse Gas Measurements from Space
(IWGGMS), Toronto, Canada

Kiel, M., Fisher, B., Wennberg O. P.:Correction of topography related biases in XCO2 mea-
surements from OCO-2, 5/2018, Oral
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